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(54) Title: INDUCTION MOTOR STOPPING METHOD AND CONTROL APPARATUS 




^ (57) Abstract: A DC braking method for stopping an induction motor, wherein during a shift from a normal control state to a DC 
braking state, the torque shock caused by an abrupt change in the output current phase is suppressed below a predetermined value. 

v O The procedure of this method is as follows. During a shift from a normal control state to a DC braking state, the output voltage phase 
during the DC braking state is predicted by calculation based on a phase that leads by a predetermined DC braking commencement 
due to a given DC braking commencement frequency or a combination of a reduced rate and the given DC braking commencement 
frequency and based on the output voltage phase of the normal control state at the moment of shifting to the DC braking state. Then, 
the power converter is controlled to suppress the abrupt change in the output current phase, thereby suppressing the torque shock 

jj^ caused by such abrupt change below the predetermined value. 
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s^Sl, S2, S3, S4«Hi*.XV3„ ft^gifcg&ltt, >^I7— ^^•JHffi^Sr 
etffB — 2fe«ffi*B^Vl*&T*«JEEte*B 0 tm$L<D®m 0 dqSrinl|CbfcW^;^+B 0 v 

{i^@m a 0dq^mi-5 o -^m»j«i3«^x.^fc-^m^m^ii*» 

IB— ^m^fflfftiii:^— ^:«jEMiE1ttvic^m^;i-6o 
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o xTv^axfe, mnum^kmtvx, x^y^-si— s^tamxmi^u flg=o 

Vq*^qtt«jE^Vq*'i:U, dffi«ffi ^TVd* ' = 0£U «JE^3I^9^A^U -^ 

nu e dq^m^-r^o ^5/^°2b-e«, m&mmvtMfrh 

WMmmvtm^Wrt^ttib<D%mb\,x .^mv^si, S2, s^am^hUM^w 

dmmfcm^vd*' tvxmtiu i±m^mmi2xmmmmmmm2(Dm&^m.m 

P^cStHMiA 0 dq£«Jtf-jfU ^5/7°3^Sti>o *^yy°3XfeFLG&0fr 

WMfflrnvtmizWif ~tz>mm K—mtm^y^-s3^aiM^hhm^m^x,m 
i%mmvtM(DB.3&cD{iLm e dq^^-br, 90 0 $m&mfe£itz>o mu wmmz 

&ttfafe^tttltcffl$imi*(Dn j B-X®:l£1rZ 0 ^.(Di±mn KttL-XX^y72a 
-C^U^i^MA 0 dq^P^bfdft^^^fi+B 0 dq^_h*#i"§r^-C\ 

mmmtmmmmmtem<Dm8&-$t£ j £%o tut, ^mm^m.tmn^^ 
aiM<D~ntix&%(DX\ 6 dqKMvxm^^mmi^^\ 

PWMWiW-^x^yy^X^ ittrfedttrnjEfB^Vd*' i:mjfSqW«i±^Vq*' bfr 

^MKm7^^tx\m^mm2xmtmmmmm2(Dmm^m-r^tx 
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[oo29] igiow:, *&w<D*m$&mirzmmnwm<DMwmm<on9<DmMm<D7v 
v?mx*fo% 0 ^mmnm^n^mmmmmmmmmn, njj&ymu mm 

^ry^si, S2, s3^#x.-cv^o mt>mwj&m. s-zv—mttxy^m&m&m 
m^tcm^m&^pwMmm^Kx^M(Dm^mtm&(D^mKmm^, mm 

Sl^J;9^^fetVfcqW«iim^Vq*^fc«q#«JEME{fiVqc^q#«ffim^Vq* 

'fcU dttSJE^Vd*' =OirU — 3fc«ffi*B^Vl*&tWttEE#*B 0 ^It5 0 

PWM^§P10(*, BiffB-^mffi^Vl^t^miE^ 0 Mjfetf^B 0 dq^P 

.m^mm^m^hmmmmikmimnir^m<Dmmmmmmm2(Dmm^m 
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z^mmmz&\< ^btitcmmmn^mmmmm^mmmdhK-mr 

o ^T^2aX\^ mnUm^kmtVX, X^y^Sl— S3itaMXW}i^U FLG = 0 

nu m^sxmM(D^m e dq&m&irz> 0 ^T^2hxn, mmmm^m^h 

tlZ> 0 rn^J^dftMffifg^Vd*' =0^f£5£U ilL«J«]Ofci?)(D^-^btbfcqfft 

jEE^vq** tLsxmiju {iLm^mm2xmtmmmmm2<Dmm&w.mmmm 

tHfitfHSA 0 dq^$Jf+#U ^^7°3^StPo ^^3^teFLG^0^1^J 

mmvmiz.&mrz>mmiz— mtdtf^y^s3&amfabhmizmm^x,mi%M 
mytm&mfe&m e vkmlx, 90 0 ^.m^m^^o mu ^©@^t5*^i 

it, ffirlEd#i«JE*g^Vd*' HftfBq*&«EE*8^Vq** J5c«EE*g^Vl*&^ 
J£{£tB 0 «:gt£U mffi^S 0 W8fcJ|iC<£>te*B 0 dqd^m^J^ 0 v^lf U PWM 
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mifcm 10 

[0030] 011^.^^(D^^Mi-^^«Wja^M^©^^lO(D^»!l^^ci 

v?mx*fo% 0 ^mmnm^n^mmmmmmmmmn, njj&ymu mm 
mmm2, mmmmm, d- q ^m^4, tmmm7, m^m, nizm&m, 

m8m^mm&7{z.£<9Mt)£n% a e dq^^-r^^j;^ e d Q 

-^C«ffiMlEfttVlc^q#Sffim^Vq*'i!L. dfi® J± jH^Vd* ' = 0^U -^fcSffi 

mv^micmiir^m^mMnBtm^mm^mti^ti^ a e dq^mra^B 

<^fiffeif^mM2<z>3M£«^ 
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z^mmmz&\< ^btitcmmmn^mmmmm^mmmdhK-mr 

o XTvs*2aXfe, mnUm^kmtVX, X^y^Sl— S3itaMXW}i^U FLG = 0 
Vq*£qtt«JEEff^Vq*'£U d|fi«ff ft ^TVd*' = 0£U «EEjft5M&9t!lA^b, -^ 

nu m^sxmM(D^m e dq&m&irz> 0 ^T^2hxn, mmmm^m^h 
miE^vq*' ^u-cm^u ^^^i2-etiriBfNicm»ai2o3gs«riit«ffift!i» 

Mmvm&mfe&m e victbt, 90° ^gsrs^-ar^o fau ^©@^*5* 

UU&tfiAA 0 dq^P^bfdft^^^i+B 0 dq^_h##i-§^^-e, iiMI^PHf 

«jee#*b 9 &mwu e trnM^m^ e dq^bmtim^ e v^wiwu 
^MKm7^^tx\m^mm2xmtmmmmm2(Dmm^m-r^tx 
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[0031] Hll2«.^^(D^^Mi-^^«Wja^M^©^^ll^^W!l^^ci 

v?mx*fo% 0 ^mmnm^n^mmmmmmmmmn, njj&ymu mm 

Sl^i^^^fe^fc q #mffi^Vq**fc«qtemj±MEfa:Vqc^qfimji^^Vq* 
PWM^^^lO}*, BiffB-^mffi^Vl^t^miEli+B 0 Mjfetf^B 0 dq^P 

.m^mm^m^hmmmmikmimnir^m<Dmmmmmmm2(Dmm^m 

^->^J^m^M^m^mA 0dq(^^i-§ o 
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z^mmmz&\< ^btitcmmmn^mmmmm^mmmdhK-mr 

o ^T^2aX\^ mnUm^kmtVX, X^y^Sl— S3itaMXW}i^U FLG = 0 
Vq*£qtt«JEEff^Vq*'£U d|fi«ff ft ^TVd*' = 0£U «EEjft5M&9t!lA^b, -^ 

nu m^sxmM(D^m e dq&m&irz> 0 ^T^2hxn, mmmm^m^h 

tlZ> 0 rn^J^dftMffifg^Vd*' =0^f£5£U ilL«J«]Ofci?)(D^-^btbfcqfft 

jEE^vq** tLsxmiju {iLm^mm2xmtmmmmm2<Dmm&w.mmmm 

tHfitfHSA 0 dq^$Jf+#U ^^7°3^StPo ^^3^teFLG^0^1^J 

mmvmiz.&mrz>mmiz— mtdtf^y^s3&amfabhMKmm^x,mi%M 
M<Dfem e dqK±m^ir^tx\ mftfflmmb%mmwi}&m$<Dffia : £—&£i£ 

motets 0 vSrstntu pwMWiWmo\z.mmu mtimm&i&mmi-Zo 

^m\mnir^tx\^m^mim2xmmm^mmm2(Dm&^miir^tx 
, Mmm^nmm2(DMMm®%jEmK^mx%z>tcit>^ wMmmm^mcmm 
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[0032] I3l3r±, ^M©^fe^ffli-«fl#Mbttl©^J#36ie©^i2o^0!i©^n 

mmm2, wmmm, d- q ^m^4, mmwrnL m#m. wzm&m. 

^y,<?—:/&#;ferz 0 wzim^wmi&mim. mmmmv^m^mmm 
<Dmummmmm2(Dm&^m^mmm^nm.Wi^\^ummm^mm.mt 

JMfcift&;iiiSfliiJ#W 
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o ^<Ty7°2aX\^ laiW^libt, ^Yy^Sl— S3feaMXW}<¥U FLG = 0 
Vq*£q#i«JEE*f^Vq*'£U dW«j±jt4-Vd*' = 0£U «ffi^^9^A^L. 

if u »^sotm<d{£*b e dq^^-r§ 0 ^5/^°2b^», m&mmwmfrh 
WMmmvmKWtt^ttft<D%mt\,x^ x^y^si, s2£a»fbMin^o<9^ 

ittHi+BMA 0 dq£r^$iJff-#U ^y7°3^itti> 0 ;*^y:/3WFLG^o^l;^ 

^-7jkmf±m^vi*Rxmf±m^ 0 st^jiu mmzm 0 «j£<£M£*@ 0 dq^ 

^(Dx^mm^m^mmwmi^m^^^y^xmmmvtm^hmmm 
^mimnir^tx\^m^mmi2xmmmmmmm2<Dmm^wiir^tx 
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[oo33] ^KTisa^j^B^M 
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m^mm 
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m^w^ir^fMcmmmm-r^t^x^mmmmK^^x, 
[7] mmmmm^ititimmms^mmwn, mmmm^m<DH\timmmst 
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